Cyclosporine A-induced apoptosis in renal tubular cells is related to oxidative damage and mitochondrial fission.
Cyclosporine A (CsA) nephrotoxicity has been linked to reactive oxygen species (ROS) production in renal cells. We have demonstrated that the antioxidant Vitamin E (Vit E) abolished renal toxicity in vivo and in vitro models. As one of the main sources of intracellular ROS are mitochondria, we studied the effects of CsA on several mitochondrial functions in LLC-PK1 cells. CsA induced ROS synthesis and decreased reduced glutathione (GSH). The drug decreased mitochondrial membrane potential (ΔΨm) and induced physiological modifications in both the inner (IMM) and the outer mitochondrial membranes (OMM). In the IMM, CsA provoked mitochondrial permeability transition pores (MPTP) and cytochrome c was liberated into the intermembrane space. CsA also induced pore formation in the OMM, allowing that intermembrane space contents can reach cytosol. Furthermore, CsA altered the mitochondrial dynamics, inducing an increase in mitochondrial fission; CsA increased the expression of dynamin related protein 1 (Drp1) that contributes to mitochondrial fission, and decreased the expression of mitofusin 2 (Mfn2) and optic atrophy protein 1 (Opa1), proteins involved in the fusion process. All these phenomena were related to apoptosis. These effects were inhibited when cells were treated with the antioxidant Vit E suggesting that they were mediated by the synthesis of ROS.